From the earliest days of surgery it has been the desire of \ surgeons to induce some form of sleep which would render the patient insensitive to pain during operation. The ancient 1 Greeks, striving to achieve this object, made use of various drugs such as alcohol, opium, conium, the juice of the poppy, Imandragoras, and hyocyamus. With and from these drugs concoctions were prepared which the patient was made to drink just prior to the operation. A deep sleep followed, but the feeling of pain was but poorly counteracted. Those drugs were
also used by inhalation methods. The procedure was to saturate a sponge with the selected drug. The sponge was then soaked with boiling water, and the patient made to breathe the vapour.
The danger of poisoning was very considerable, as large \ quantities of the drug had to be administered, and, as the individual tolerance varied greatly, many cases were recorded where the patient either did not sleep at all or else slept too well. Throughout the ages doctorscontinued their search todiscover some drug which would produce that state of narcosis in which I operations could be performed without pain, and after many centuries of fruitless effort two American chemists, Morton and Jackson, in 1846 demonstrated the anaesthetic properties of ether, while a year later Sir J. Y. Simpson of Edinburgh was j the first to employ chloroform as a general anaesthetic.
Since these two great advances in knowledge, many varieties of anaesthetic drugs have been investigated, but it is probably correct to say that none of them will ever entirely displace either chloroform or ether. Many of these new drugs, although j capable of producing anaesthesia, require on occasion to be reinforced by chloroform or ether.
Although scientists admit the advantages of the many drugs at their disposal, they are still attempting to obtain one which will fulfil a twin ideal?the abolition of a state of pre-operation apprehension, and an anaesthesia sufficiently deep to permit | of the performance of surgical interference.
Recently a drug named Sodium Evipan has been discovered which, with the minimum of physical and mental disturbance, 615 f produces a period and degree of anaesthesia sufficient to permit of the performance of both small and large operations. Evipan is a sodium salt (Methyl-cyclo-hemamyl-methyl-barbaturic acid); it is soluble in water; it is characterised by a quick and deep action, and it is given intravenously. There is a wide margin of safety between the anaesthetic and the lethal dose. By experiments on cats it has been found that complete anaesthesia is produced when the drug is given at the rate of 30 mgms. per kilo of body weight, and the lethal dose is fixed at 110 mgms. per kilo of body weight.
According to Rehn and Killian1 the effect of the drug is extremely rapid; within three to five minutes it produces the second tolerance state of anaesthesia: this state is maintained for five to ten minutes, and thereafter the drug rapidly loses its effect, so that after thirty minutes the patient is fully awake and recovered. By varying the quantity of the drug administered, a longer, shorter, or deeper anaesthesia can be produced.
According to the graph published by Rehn and Killian intravenous evipan induces a rapid and deep state of narcosis much earlier than is possible with ether, rectal avertin, or intravenous pernoctol.
Through the kind permission of Professor Fraser I have been privileged to carry out observations on 84 cases of evipan narcosis in his wards at the Edinburgh Royal Infirmary. Of these 84 cases, 81 were of pure evipan and 3 had to have in addition a small amount of ether. Two of the cases were given only 4 c.c. of evipan in the form of a basal narcotic, anaesthesia being continued with the minimum of ether. The ages of the patients varied from seventeen to eighty; the nature of the cases varied also and comprised the following:?
Opening and draining of abscesses. Stitching of wounds.
Insertion of radium in buccal carcinoma.
Biopsies.
Various tumours of the face and head, including parotid tumours. Excision of cysts, glands, and laryngeal fistula.
Hernia.
Hydrocele.
Prostatectomy. Periarterial sympathectomy.
Arthrodesis of knee. Excision of menisci.
Osteomyelitis. Hallux valgus. The amounts given varied from 5 to 20 c.c. and the duration of the operations from five to forty minutes. With few exceptions the patients accepted the drug without disturbance. The first exception met with was a female, aged 22, with a fissure in ano, who had in all 14 c.c. of evipan without the drug having any effect, the patient remaining awake and conversative.
In this case ether was resorted to. Another case, also a young , woman, aged about 17, with a carpal ganglion, was given 12 c.c. of the drug, but remained incompletely anaesthetised, as evidenced by active movements of the limbs. This patient was excited after the operation, and a sedative was given. Again, a male aged 40, with extensive carcinoma of tongue and larynx, after five minutes under the influence of 7 c.c. of evipan suddenly j collapsed, became markedly cyanosed, and his facial muscles went into acute spasm. His breathing became extremely poor, and it was five minutes before his jaws could be opened sufficiently to permit of an airway being introduced. Meantime artificial respiration and intravenous coramine 2 c.c., lobeline I c.c. improved the strength of the pulse, but he still refused to breathe. A further 1 c.c. lobeline was given and 1 c.c. of i adrenalin intracardically, but at the end of fifteen minutes the heart stopped, and the patient died. From these cases it would appear that certain patients have an idiosyncrasy to this drug. Further study is necessary to determine the dosage and / method of administration in these cases.
As with all new preparations it is only by the accumulated experience of many Patients begin to awaken fifteen to twenty minutes after the administration of the drug, but here there was some slight variation, some waking before and others after this time. Occasionally the patient awakens only to fall asleep again, and one case observed slept for seven hours; a few on awakening become very restless and excited. Owing to the short duration of the anaesthetic action of the drug, post-operative pain is apt to be severe.
The anaesthetist introduces the drug as soon as the surgeon is ready to begin the operation. An injection of 1 c.c. is given every fifteen seconds, and during this time the patient is recommended to count out aloud so that the anaesthetist may follow the action of the injected drug. When the patient ceases to count, through falling asleep, the amount of the drug injected is noted.
If the patient is young and strong and only a short operation is to be performed, an amount of evipan is now given equal to the amount given up to this time; it is, however, a little quicker, equal to 1 c.c. every 10 seconds. For a longer operation the amount given will be equal to twice that necessary to produce sleep, i.e. till the patient ceases to count. That is to say, if 3b c.c. are injected up to the time the patient stops counting, a further 3^ c.c. will be given, making a total of 7 c.c. in the first instance, and, if for a long operation, a further 7 c.c., making a total of ioi c.c. For old and weak patients only half the amount necessary to produce sleep is given, and if a long operation is proposed, if times the amount given to produce sleep; that is to say, if the patient is asleep after 3 c.c. another ii c.c. are given for a short operation, a total of 4b c.c., and for a long operation an additional 4 c.c. are given, making a total of c.c.
If the operation is a long one, the patient is kept anaesthetised after fifteen minutes by the additional injection of 2 to 3 c.c. every five minutes for an hour.
In a difficult case, where evipan has not given sufficiently deep anaesthesia, either chloroform or ether may be given. The escape of evipan into 618 the perivascular spaces does not in any way harm the tissues, but the drug will fail to produce anaesthesia. Throughout the operation attention must be paid to the state of the pulse and respirations. When respiratory trouble is experienced lobeline or coramine is given at once, and should produce immediate improvement. Some workers state that when it is desired to awaken the patient 5-5 c.c. of a 25 per cent, solution coramine given intravenously will have this effect in one minute.
Evipan has been administered to the same patient on several occasions, and the same dose was given each time and procured the same degree of anaesthesia. Injections of morphine, omnopon or scopolomine may be combined with evipan, and the combination has the effect of inducing a long period of postoperative sleep.
The Apparatus.?A special apparatus, here illustrated, is modified by me from a model of a similar instrument devised by Dr Lutzeler,2 and has been used in the wards of Professor Fraser. It consists of a three-way syringe head mounted on an arm rest; the needle is secured to the apparatus by a slot and pin arrangement; a small metal sphere with a hole drilled through the centre is secured to the needle by a screw; the centre tap is used for the introduction of the evipan; from the side warm saline can be run in during the operation in the intervals when evipan is not being given. The amount of the saline has varied from 50 to 300 c.c. according to the duration of the operation; it has the added advantage of preventing clotting in the needle. I have also used the instrument for the purpose of blood transfusion, using citrated blood, and herein lies the difference between this instrument and the one devised by Dr Lutzeler: it obviates the necessity of cutting down on | the vein ; it can also be used for continuous drop or saline. When the needle is securely within the vein the metal ball is slipped down the needle as near its point of insertion as possible, and fixed in this position by the tightening of the screw. The remainder of the apparatus is now linked up and fixed to the arm by means of adhesive plaster, and the needle is then so fixed that it can neither slip out nor be pushed too far in, and thus injections can be given over a long time with great ease.
The drug is supplied as a white salt in ampoules containing 1 gr. along with ampoules containing ioi c. and expressing it into the ampoule containing the powder. The aqua dist. is thoroughly mixed with the drug by sucking it up and down several times, and the mixture should be allowed to remain in the syringe for about ten minutes before injection. The solution ought to be used at once, and must be used within two to three hours.
In the University Surgical Hospital at Munich, where I n.s. IV., xli. no. xi. 621 2 s I 1 Fig. 2 .?Apparatus assembled for blood transfusion (gravity) or intravenous saline. Fig. 2 .?Apparatus assembled for blood transfusion (gravity) or intravenous saline. Fig. 3 .?Apparatus assembled for blood transfusion (injection). Fig. 3 Three hundred of these operations were of 622 Fig. 4 .?Apparatus assembled. Fig. 4 .?Apparatus assembled. a major nature, e.g. appendectomy, thyreoidectomy, radical operation for gastric and duodenal ulceration, gastrectomy, resection of colonic tumours, cholecystectomy, operations on the lung, plastic surgery, and operations on the limbs. All these operations (some of them lasting as long as two hours) were conducted under pure evipan narcosis, and the average amount of the drug used was from 10 to 22 c.c.
Professor Lexer in his Clinique observes the following routine for the administration of evipan. Five to 10 minutes before the operation 2 to 3 c.c. of evipan are injected in the first minute, thereafter about 1 c.c. per minute. Nothing further is given unless the patient becomes restless. Great attention is paid to keeping the patient fully anaesthetised. Baetzner, 4 Holtermann, 5 Wendel,0 etc., all record the carrying out of major operations, such as cholecystectomy, nephrectomy, 623 i Fig Perwitzshky,9 while performing a radical mastoid on a girl of sixteen, used three injections as follows:?(1) 7 c.c. ; (2) after eight minutes, 4 c.c. ; (3) after sixteen minutes, 3 c.c. lasting twenty-six minutes, giving a total injection of 14 c.c. for an anaesthesia lasting fifty minutes.
The following case by Lauber8 is of unusual interest. The patient, a male aged 50, weighing 190 kgrms., and a confirmed alcoholic, was operated on for a lipoma of the shoulder. He was given in all 19 c.c. of evipan in ten minutes. This failed to send him to sleep, and he conversed freely throughout the operation, but was quite free from any pain.
In the University Surgical Hospital of Kiel, Professor Anschutz 10 observes the following routine :? Ages: 10-15. 15-25. 25-40 A 30 to 50 per cent, reduction must be made when the patients are very obese, anaemic, septic, cachectic, highly fevered, and all who are seriously ill. A similar reduction has to be made when a very light anaesthesia is desired. 10 to 20 per cent, is added when strong muscular patients in the group 15 to 25 years occur. Doses of more than 10 c.c. are given only in exceptional cases, and then not more than an additional 20 per cent, is given, otherwise he advises the early commencement of open anaesthesia. The time allowed for the injection is two to three minutes.
In concluding this paper I would like to express my gratitude to Professor Fraser for facilities he gave me to carry out this 624
